Background
In a competitive context and in an uncertain economic environment, the access to the best available technologies and the creation of value -among others-are two objectives that a service firm cannot always reach in-house by its own means. It is for this reason that many firms have resorted to new ways of managing the relationships with their environment. Indeed, the most frequently used organizational strategies are establishing new forms of collaboration with research centers or clients, using new methods of integration with suppliers and outsourcing an organization's own services (OCDE 2005) . Among these forms, the present paper focuses mainly on outsourcing as it represents an important potential source for innovation. Outsourcing allows the access to the specialized technological competences of the external organizations as well as sustaining the research and development (R&D) activities more effectively in order to develop new products/services (i.e., by reducing costs, shrinking the time to market, increasing flexibility and enhancing quality) (Quinn 2000; Espino-Rodríguez and Padrón-Robaina 2004 and Carson 2007) .
Therefore, after affecting the industrial activities, the outsourcing approach has now an impact on the service sector. Indeed, this approach has incremented with the development of technology-intensive sectors. Outsourcing is no longer new as its forms have been well developed in the European countries. According to the Outsourcing Barometer published by Young (2010) , 70 % of European firms resort to outsourcing. In the Tunisian context, for instance, outsourcing services has recently witnessed an outstanding expansion with 77 % of Tunisian firms resorting to outsourcing (Outsourcing Barometer 2006) . Engardio and Arndt (2006) indicate that 18.4 billion dollars of trade in the information technologies and 11.4 billion dollars of company services were outsourced, representing 10 % of the potential market. In addition, the OECD 2005 report shows that the total number of positions that can be affected by outsourcing accounts for about 20 % of the employment in certain countries.
Rare are the empirical studies that analyze the relationship between outsourcing and performance, and these are restricted to the motivations that incentivize firms to outsource. Girma and Görg (2004) have shown that outsourcing is positively linked to labor productivity and total factor productivity. Also, Maskell et al. (2007) have concluded that outsourcing can offer firms not only lower costs but also better quality and access to innovation. Yet, this kind of analysis has never included emerging countries, Tunisia in particular. The present paper aims at analyzing then the effect of the domestic outsourcing of the auxiliary activities on the development of innovations. This work is an attempt at proving the extent to which the domestic outsourcing of service activities leads to lower costs, higher production flexibility and better service quality for Tunisian service firms.
The remainder of the paper is organized as follows. 'Outsourcing service activities: related literature' section outlines a brief literature review. The 'Methods' section deals with the data, the variables measure and the models' economic specification. 'Results and discussion'. section analyzes the main econometric results. The last section is the 'Conclusions' section.
Outsourcing service activities: related literature

Context and definitions
Outsourcing implies the transfer of goods and services that were previously carried inhouse to an external and more specialized provider (Domberger 1998) . Nowadays, reinforcing the outsourcing of industrial production arouses growing concerns. This tendency has long existed, but it seems to become more marked and to expand beyond the manufacturing sector to encompass that of services. In the same context, Lankford and Parsa (1999) define outsourcing as the fact of providing services to sources that are external to the firm. Thus, outsourcing means the allocation or reallocation of service activities of an internal source to an external one (Schniederjans et al. 2005) .
The topic of outsourcing is a key concept for services and their innovation (Gallouj and Windrum 2009) . In this setting, many authors have closely examined the determining factors of taking the decision to outsource. Bartel et al. (2008) have shown that outsourcing activities are more advantageous for a service firm when the technological changes are evolving rapidly. Windrum et al. (2009) have focused on the paradox of outsourcing productivity by examining the links between total outsourcing and operational innovation. They have shown that, on the short term, the 'outsourcing' firms are willing to decrease their marginal production costs. However, Espino-Rodríguez and Padrón-Robaina (2004) have revealed that outsourcing has a great potential not only through reducing costs but also in terms of other operational objectives such as enhancing quality and ensuring production flexibility. Miozzo and Soete (2001) show that the services suppliers, which are historically internalized in large corporations (accounting, advertising, distribution, etc) , were outsourced during the last decades mainly in the developed economies.
Outsourcing motivations
Outsourcing is integrated to the essential elements of firms' strategy. Firms are constantly searching an organization which provides high service at lower cost. Therefore, diminishing costs represent the main factor urging firms to outsource (Pierre-Paul 2006) . Indeed, outsourcing offers the advantage of transparency and allows better expenditure management. It is considered as a means of re-centring the company activity on its primary competence while allocating its secondary tasks to more specialized providers in order to generate higher added value. As they focus on their primary task, firms provide better solutions through constant technological watch and upgrading of labor methods. The multiplicity and diversity of customers continually enrich firms' know-how and improve the efficiency of their operating methods. Furthermore, competition puts pressure on firms in a bid to seek a standing efficiency. Indeed, the globalization of economy, the shortening of the products life cycle as well as the increase of uncertainties oblige companies to delegate the operations that are doomed to have lower added value for their activities to external providers. In other words, outsourcing enables companies to optimize their operational competitiveness and to adapt to the frequent changes and the constant evolution of their environment.
Methods
Data and variables measure
Data
In this paper, the data used are from a survey conducted on Tunisian service firms.
1
This survey belongs to the modified version of the third Community Innovation Survey (CIS) 3 and to the second European innovation survey 1997. However, to account for the role of integrating information technologies on the firms' performance, the 2002 survey on information and communication technologies (henceforth ICTs) and electronic trade has also been referred to.
The questionnaire 2 used for the survey offers a wide range of data. Apart from the general information about the firm, the questionnaire is built on three major sections: outsourcing, innovation and the use of the ICT. First of all, the surveyed firms were asked about their firm's operational structure. More precisely, they were interviewed about outsourcing activities which were previously realized in-house. Secondly, the survey also questions whether the firm has introduced any innovations during the 2005-2007 period. Finally, a section is devoted to exploring the impact of integrating ICTs within firms. The respondents were asked to specify whether the firm has resorted to any new technologies during 2005-2007 and the extent to which these technologies contributed to sales growth. Among the 200 questionnaires directly delivered to the firms, only 108 workable responses were obtained, that is to say a 54.5 % response rate. Yet, these observations are not adequately weighted. Nonetheless, to ensure the representativeness of the sample, this latter was stratified by workforce bracket using the NTAand more). To each class, a weight was attributed, representing this bracket's weight at the national level, so as to obtain a more representative sample of the service firms in Tunisia. Table 1 summarizes the determining factors of this operation. It shows that 85.18 % of the surveyed firms declared having resorted to outsourcing during [2005] [2006] [2007] . If the size of firms, in terms of the number of employees, is taken into account, it is noticed that the small firms outsource more than the large ones (22.82 %). Thus, this table shows that 22.22 % of the innovating firms declare having outsourced a part of their functions during the survey period.
The survey provides information about the sector where a firm operates. We have classified the firms according to three main activities. 4 First, ACT1 incarnates the enterprises that belong to sections H (transportation and storage), N (administrative and support service activities) and S (other service activities). Second, ACT2 incorporates the enterprises that are affiliated to sections M (professional, scientific and technical activities) and K (financial and insurance activities). Finally, ACT 3 consists of the enterprises that are in section J (Information and communication). Using the data collected from this survey, we also present the distribution of firms by business sector. We show that the largest number of companies is located in ACT3 (52.78 %), followed by companies operating in ACT2 (32.41 %) and 14.81 % are in ACT1 (see Appendix 1).
Variables measure
Innovation
The literature includes many indicators to measure the output of innovation. Some use the patent portfolio (Mairesse and Mohnen 2003) while others use the R&D expenses as innovation indicators. This paper uses variables showing the main advantages urging firms to outsource. The choice is justified by the fact that outsourcing represents an important potential source of innovation, according to Quinn (2000) and Espino-Rodríguez and Padrón-Robaina (2004) . To measure these advantages, an ordinal 5-point scale is used, showing the degree of importance that firms attribute to the following objectives: reducing costs (red_cout), enhancing services quality (qua_ser) and increasing flexibility (flex_pro). The innovation output (inserv) is also measured by a binary variable taking the value 1 if the firm has innovated during the last 3 years and the value 0 otherwise. More precisely, the focus is on information stipulating whether a firm has already implemented any product or any new procedure or has even considerably improved any new 
Use of ICTs
These are considered as sources of innovation in services. To measure this variable, some authors use the investments in ICT as an appropriate indicator (Gago and Rubalcaba 2007) . In this paper, however, as there are nominal variables in the survey, the factorial analysis is the most suitable method in order to process data and analyze the correlations existing between the different items. This method aims at summarizing the huge amount of data. Therefore, a first multiple correspondence analysis is conducted (MCA) on the items relative to the use of ICTs: 'local Internet network' , 'Internet' , 'Intranet' , 'Exchange of computerized data on Internet' , and 'Web site'. This MCA allows the retaining of only one factor, called 'tic'. The MCA results on these items (Table 2) show that, according to the precision of the Kaiser-MeyerOlkin measure of sampling adequacy (0.753) as well as the significance of the Bartlett Sphericity test, the items are so correlated that they are factorized (χ 2 = 113.45). Thus, the retained dimension presents a good reliability given by the Crombach α value (0.721).
Relationship with clients
Studies dealing with the innovation in services have focused on the services-specific characteristics that directly affect the development of innovations, such as the interaction between the service provider and the client. In this paper, the interaction with clients is measured by a constructed variable generated from the principal components analysis (PCA) so as to summarize the huge amount of data from the study of items that show the advantages of online business. These items are 'reducing costs' , 'increasing the number of clients' , 'better coordination with clients and suppliers' , and 'shrinking the time to market'. The PCA results on these items and according to the statistic criterion of eigenvalues associated to the axis (λ > 1/4) show that only one dimension called 'intclt' can be retained (Table 3 ). The reliability of this measure is confirmed by the Bartlett sphericity test (χ 2 = 435.416) and by the Kaiser-Meyer-Olkin (KMO) test (0.846).
Another variable is also used to show the impact of using Internet on the growth of firms' sales (inter). For this reason, one possibility is to ask firms to indicate whether their sales have changed after using the internet. More precisely, an ordered dichotomic variable is used to show whether sales have increased, decreased or stabilized after using Internet as a marketing tool.
Organizing R&D activities
Although the internal R&D activities are necessary to attract the external competences (Cohen and Levinthal 1990) , the extramural R&D, if correctly planned and implemented, can help companies further innovate and hence improve their performances (Caudy 2001 
Concentration
Many studies have analyzed the role of the innovating corporate spatial concentration in particular territories (Cusmano et al. 2009 and Uzunidis 2010) . These territories can be high-tech park that include companies, research centers or universities. In this paper, to account for the impact of concentration on firms, a binary variable is used showing whether the respondent firm is located or not in the ICT high-tech park (concen). If a firm is located there, it generates synergy effects by developing interaction relationships, and it then benefits from the experiences and the competences of the neighboring firms.
National cooperation
It is widely known that cooperation is an important factor favoring innovation in services (Sdiri and Ayadi 2014) . The national cooperation variable (cooperNat) is introduced as a binary variable showing whether a firm has signed, during the 2005-2007 period, any cooperation contracts with other companies in the same field, with consumers, with equipment and software suppliers, with competitors, with research and counseling firms and with universities situated in Tunisia. This variable is introduced in the models to show the extent to which the external relationships enable the development of innovations.
Qualification and age of the firm
In this paper, the level of qualification (Qual) is measured by the number of qualified 6 employees divided by the total number of the firm's employees. The age of the firm (age) is determined by the date of its foundation. More precisely, this measure represents the experiences as well as the competences accumulated during the firm's history. Thus, the age is a source for creating innovations and provides more and more absorptive capacities.
Models' economic specification
Ordered probit model
The answers to the different motivations that allow the Tunisian service firms to outsource a part of their activities are classified according to a 6-point scale. The value zero indicates that the firm gives 'no importance' to the different listed motivations while the value 5 means that it accords a 'very large importance' to them. The discrete and ordered structure of this dependent variable allows the use of ordered response models. The values taken by the multinomial variable (y i = 0, 1, 2, 3, 4, 5) are grouped into intervals where we find only one continuous unobservable latent variable y Ã i . This kind of model assumes that the values are identical for all observations. Indeed, the level of y * is parameterized by the threshold parameters c j , and a constant is therefore not introduced in the linear model. This model is written as follows 
The threshold parameters c j are in ascending order (c j + 1 ≥ c j ) where the variable y Ã i is defined by:
where x i represents the vector of the explanatory variables and ε i is an random error term assumed to have a normal distribution. The parameters β and c j , j = 1,...5 are estimated using the ordered probit model by maximizing the log-likelihood function. The implied probabilities are obtained by
where F(.) denotes the standard normal cumulative distribution function.
Ordered probit model with selection
In the previous section, the contribution of outsourcing to the development of service innovation has been analyzed. This analysis was achieved on the total sample of firms. Nonetheless, it could not be reasonable to admit that the innovating and noninnovating firms are randomly selected from a total population of firms. If that were the case, we would fall into a selection bias problem. Consequently, the maximum likelihood estimator can be irrelevant since it does not account for the selection effects operating by the non-observables in the model. Many methods can be used to control this bias, namely Heckman (1979) 's two-stage method. Yet, this procedure cannot be applied in the present case. Indeed, Heckman's selection models apply to continuous dependant variables in the interest equation. In this paper, we hold a multinomial ordered data. For that reason, a De Luca and Perotti (2010) 8 ordered probit model is used, taking into account the selection bias problem. This model includes two equations, one for the binary indicator of the sample selection (the selection equation) and another for the ordered variable. Accordingly, the observed variable y is determined by another variable which in turn determines whether the innovating effect exists or not (called z *). The variable z * can have the null value if the firm does not innovate and 1 if the firm innovates. Therefore, the variable y is observed only if the selection condition (z = 1) is met. The model is given as follows:
The variables z * and y * are not observed. On the other hand, the variable z is observed and given by:
Results and discussion Table 4 presents the means, the standard deviations of each variable as well as the correlation matrix between variables used in the models. The table also provides the test Table 4 The correlation matrix between variables
Empirical validation
(1) exter 0.85 0.35 1.12 1 based on each coefficient's variance inflation factor (VIF). More precisely, it is noticed that the mean VIF is about 1.36 inferior to 6 and that VIF of each variable is inferior to 10. According to this result, it is proved that there is no multicollinearity problem between the explanatory variables used in these models. Consequently, the heteroscedasticity problem was solved using White's correction. Hence, to check that some variables seem endogenous, Hausman's specification test was used as it allows the detection of any endogeneity bias. Indeed, the test confirms the absence of the endogeneity problem. This means that the residuals obtained from the equations of the first step are not correlated to the measure of innovation, which refutes the endogeneity hypothesis. The estimations relative to the models with or without selection lead to a quality of adjustment, given by the Wald test χ 2 and the likelihood ratio test LR, that is acceptable at 1 %. On the other hand, to choose the suitable model, the Akaike information criterion is used (Akaike 1974 ) AIC = − 2LL + 2k as well as the Bayesien information criterion (Schwarz 1978 ) BIC = − 2LL + k log(n), where k is the number of parameters, LL is the maximum loglikelihood and n the number of observations. As indicated in Table 5 below, the ordered probit model with selection is the most relevant except for the case the 'qua_ser' dimension.
Impact of outsourcing and other innovation explaining variables
Based on the results of Table 6 , it is noticed that the interest variable (exter) of the model without selection has a positive coefficient and is statistically significant at 1 %, confirming the hypothesis that outsourcing services is positively correlated to innovation. This result suggests that resorting to outsourcing permits the Tunisian service firms to create value (by reducing costs). Outsourcing abates the marginal production costs and increases profits by producing higher stimuli for innovation (Glass and Saggi 2001) . Moreover, it allows increasing flexibility and enhancing the quality of the firms' services. Likewise, the results obtained from the second model (with selection) confirm that outsourcing remains significant also at the level of 1 %. The results of the ordered probit model with selection justify, in some way, the conclusions drawn from the first model. This means that the outsourcing strategy is beneficial for the Tunisian service firms in terms of innovation. A similar effect was noticed by Cantone and Testa (2009) . This result unveils that the outsourcing relationships contribute to the development of the firms'organizational capacities. In fact, the motivations impelling firms to outsource are not limited to diminishing costs, but have rather changed to include other exploitation-related objectives such as quality and flexibility (Ehie 2001; Kremic et al. 2006 ). The values between parentheses are the robust standard error corrected by the White method Significance level: *10 %; **5 %; ***1 % Table 6 equally shows that the (tic) variable has no considerable impact on innovation while concentration (concen) plainly affects the innovation activity. Indeed, the findings of this paper attest that introducing information technologies in a firm has no impact on reducing costs and production flexibility. On the other hand, it has a significant, but negative, impact on enhancing the quality of service. This result invalidates that of Gago and Rubalcaba (2007) who notice that introducing ICTs is propitious to innovation in services. Nevertheless, it can be said that service firms can introduce ICTs but that does not mean they can manage and valorize these ICTs to develop innovations (Omrane and Bouillon 2004) .
As previously mentioned, it is shown that the concentration of firms (concen) positively affects the development of innovations. Actually, establishing a firm in a technology-intensive area (for instance the science parks) contributes to enhancing its new product/service development policy. Due to such favorable technological infrastructure, parks favor the creation and marketing of new products/services. According to this ascertainment, it would be better for service firms to get as close as possible to each other in order to take advantage from productivity and innovation returns. This proximity permits also to firms to reap extra employment opportunity. Consequently, firms become capable of adapting to frequent changes and to the evolution of their environment. Again, the coefficient linked to "the interaction with clients" variable (intclt) bears a positive sign. This implies that the variable intclt has a positive and statistically significant impact on the three dimensions of innovation. The result implies that using the online marketing strategy to meet clients' needs allows firms to reduce costs, improve the quality of their services and increase the flexibility of their productions.
Conclusions
This paper endeavored to analyze how the domestic outsourcing of service activities contributes to the development of innovations. To do so, a standard ordered probit model is, first, used to explain the relationship between outsourcing and innovation. Second, to account for the selection effect, an ordered probit model with selection is adopted. The findings of the two estimating models show that, in accordance with those of Glass and Saggi (2001) and Görg and Hanley (2011) , outsourcing positively affects innovation by reducing costs, increasing flexibility and enhancing the quality of services. On the other hand, it is found that corporate concentration positively affects innovation. If a firm is situated in a competence-intensive environment that includes activities such as IT, R&D, data management, architecture and engineering services, it is more likely to adapt to frequent changes and to the evolution of its environment. This advantageous technological infrastructure enables firms to access to the neighboring firms' experiences and competences. Therefore, service firms would better be established close by other ones to take advantage from productivity and innovation profits. Thus, if a firm is established in a given area, it can have a fairly good idea about the surrounding firms. It can, therefore, make a selection among the providers it will accommodate. Accordingly, it can manage all or part of their information system in order to concentrate on its own core task while benefitting from adaptation, flexibility and competitiveness vis-à-vis the market demands and needs. 
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